
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2016/200697 Al
15 December 2016 (15.12.2016) P O P C T

(51) International Patent Classification: (74) Agent: BAUER, Richard, P.; c/o Katten Muchin Rosen-
H01R 13/58 (2006.01) H01R 13/59 (2006.01) man LLP, 2900 K. Street NW, North Tower, Suite 200,

Washington, DC 20007 (US).
(21) International Application Number:

PCT/US2016/035833 (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
3 June 2016 (03.06.2016) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,

(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,

(30) Priority Data: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

14/735,714 10 June 2015 (10.06.2015) US PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

(71) Applicant: GLENAIR, INC. [US/US]; 121 1 Air Way, Gl- TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
endale, CA 91201-2497 (US).

(84) Designated States (unless otherwise indicated, for every
(72) Inventors: TAYLOR, Zachary, Wade; 629 Slate Ranch kind of regional protection available): ARIPO (BW, GH,

Road, Paso Robles, CA 93446 (US). KEEP, Aaron, Nath¬ GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
an; 921 Sycamore Canyon Road, Paso Robles, CA 93446 TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
(US). PLESSAS, James, Gus; 66 Benton Way, San Luis TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
Obispo, CA 93446 (US). DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on nextpage]

(54) Title: CONNECTOR WITH SPRING-LOCKED SWING ARMS

(57) Abstract: A low-profile, pivotable backshell adapter
assembly having flexible arms that are independently ad
justable to various angles for providing strain relief to cable
bundles of different sizes. The flexible arms are spring-
locked into position and are adjustable without the use of
tools or the removal of components. And the flexible arms
apply equal inward centering force on opposing sides of an
accommodated cable.

FIG. l



w o 2016/200697 A llll I I I I 11 III III 11 II II II 11 II III II I II

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, Published:



CONNECTOR WITH SPRING-LOCKED SWING ARMS

FIELD OF THE INVENTION

[0001] The present invention relates to a connector, such as an electrical connector,

having an adapter assembly; more particularly, a backshell adapter assembly that includes

one or more spring-locked and pivotable strain relief arms. The adapter assembly can be

adjusted between various angles relative to the axis of the backshell adapter assembly

without the use of tools or the removal of attachment components. And the arms can be

flexible to provide radial clamping of cable bundles of different sizes with equally effective

protection from axial forces that may damage the wire termination at the connector.

BACKGROUND

[0002] Backshell adapter assemblies are generally known in the art. Such backshell

adapter assemblies normally provide a transition from a plurality of electrical conductors to

an electrical connector. An example of a backshell adapter assembly is disclosed in

commonly owned US. Pat. No. 5,580,278, hereby incorporated by reference.

Backshell adapter assemblies with adjustable strain relief have been developed to

accommodate wiring and connections in numerous applications. In particular, backshell

adapter assemblies can provide a radial clamping force relative to a wire bundle to prevent

axial forces from damaging the termination of the wires at the electrical connector,

particularly for improving the space requirement for such connections. An example of a

backshell adapter assembly having adjustable strain relief is disclosed in commonly owned

US. Pat. No. 6,419,519, hereby incorporated by reference.

[0003] With the continuing development of more sophisticated systems utilizing large

numbers of connections, there is a continuing need to further develop more efficient ways

to accommodate the connections in terms of space usage and ease of installation and

adjustment.



SUMMARY OF THE INVENTION

[0004] In view of the above, it is an object of the invention to provide a flexible, low

profile adapter assembly that can be conveniently installed and adjusted.

[0005] With this in mind, the present invention is directed to a low-profile, pivotable

backshell adapter assembly having flexible arms that are independently adjustable to various

angles for providing strain relief to wire bundles of different sizes. The flexible arms are

spring-locked into position and are adjustable without the use of tools or the removal of

components. And the flexible arms apply equal inward centering force on opposing sides of

an accommodated cable.

BRIEF DESCRIPTION OF DRAWINGS

[0006] FIG. 1is a perspective view of one embodiment of a backshell adapter assembly

with a pivotable strain relief mechanism in accordance with the present invention.

[0007] FIG. 2 is another perspective view of the backshell adapter assembly illustrated

in FIG. 1 .

[0008] FIGS. 3A, 3B, 3C, and 3D are respective views of the backshell adapter

assembly illustrated in FIG. 1, with an illustration of the manner of adjusting the swing

arms of the backshell adapter assembly.

[0009] FIGS. 3E and 3F are side views of a backshell adapter assembly with a pivot axis

(or hub centerline) offset according to an embodiment of the invention.

[0010] FIGS. 4A, 4B, 4C, 4D, and 4E are alternate perspective views of the backshell

adapter assembly illustrated in Fig. 1 showing an adjustment of the swing arms from a 0

degree orientation to a 45 degree orientation and swing arms attached to the bundle by

means of a cinching cable tie.



[0011] FIGS. 5A, 5B, 5C, 5D, and 5E are views of the backshell adapter assembly

illustrated in FIG. 1 accommodating wire bundles of different sizes at a particular angle.

[0012] FIGS. 6A, 6B, 6C, and 6D are perspective views showing the assembly of the

backshell adapter assembly illustrated in Fig. 1, in particular, that of a connector interface

ferrule embodied in the assembly.

[0013] FIGS. 7A and 7B are cutaway views of a backshell adapter assembly to illustrate

installation of the connector interface ferrule shown in Fig. 6A in accordance with an

embodiment of the invention.

[0014] FIG. 7C illustrates alternatives to the connector interface ferrule shown in Fig. 6A

in accordance with an embodiment of the invention.

[0015] FIG. 7D is a cutaway view of a backshell adapter assembly with an integrated

connector interface according to an alternative embodiment of the invention.

[0016] FIGS. 8A, 8B, and 8C are perspective views of a backshell adapter assembly in

accordance with an alternative embodiment of the invention.

[0017] FIGS. 9A, 9B, and 9C are views of the backshell adapter assembly illustrating

strain relief arms configured at different angles.

[0018] FIG. 10 illustrates a backshell adapter assembly with pivotable extension arms in

accordance with an alternative embodiment of the invention.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED

EXEMPLARY EMBODIMENTS

[0019] In accordance with an exemplary embodiment of the invention, a backshell

adapter assembly which includes pivotable strain relief arms that are adapted to rotate

between various angles, for example -90° to +90°, 0° to 90°, 0° to 45°, or the like, defined



between a cable (strain relief arm or hub) axis 32 (FIG. 3) and a center axis 34 of the

backshell adapter assembly. As used herein, the term configuration refers to the angular

relationship between the axis 32 and the axis 34 as shown in FIG. 3 . The backshell adapter

assembly in accordance with the present invention eliminates the need to provide separate

tooling for backshell adapter assemblies having different configurations. Not only do the

pivotable strain relief arms reduce the cost of such backshell adapter assemblies but also

facilitate the use of such devices. In particular, an accurate count of all of the various

configurations is no longer required in order to order the backshell adapter assemblies. With

the present invention, the user now need only determine the total number of backshell

adapter assemblies required for the job.

[0020] Two main embodiments of the invention are illustrated. FIGS. 1 through 6C

illustrate a first embodiment of a backshell adapter assembly with pivotable strain relief

arms in accordance with the present invention, which are configured to be flexible for

securing to cables or wire bundles of different sizes by way of a cinching cable tie. In an

alternate embodiment of the invention, as illustrated in FIGS. 7A, 7B, and 7C, one or more

strain relief arms may be provided with a saddle clamp to provide a radial clamping force

on a cable he principles of the present invention are applicable to both shielded and

non-shielded cable applications.

[0021] In accordance with an embodiment of the invention, a spring-lock mechanism is

used to adjust the assembly to specific detent positions (configurations). The main benefit

of such a spring-lock mechanism is the convenience of tool-less adjustment that does not

require the removal of any attachment components for the strain relief arms. The principles

of the present invention are also applicable to embodiments with various types of locking

mechanisms in addition to those shown and embodiments without detent positions. It is

only important that the strain relief arms be secured in place after the assembly has been

configured to the desired angle. Accordingly, a backshell adapter assembly according to the

present invention may have strain relief arms having shapes that are similar to those

illustrated in Figs. 1-3 but are permanently fixed in respective configurations of 0°, 45°, 90°,

and the like. Such fixed configuration assemblies reduce the per unit costs and provide for

convenient and reliable installation for their respective configurations.



[0022] As shown in FIG. 1, the backshell adapter assembly with pivotable strain relief

arms in accordance with an exemplary embodiment of the present invention is generally

identified with the reference numeral 12. The backshell adapter assembly 12 includes a

body 14 formed, for example, from various materials, such as an aluminum alloy, stainless

steel or a composite plastic material. The body 14 includes a ring (cylindrical) portion 16

and two opposing rounded protrusions with flat portions 18a and 18b. The flat portions 18a

and 18b are spaced apart and disposed to be generally parallel to the axis 34. The spacing

between the flat portions 18a and 18b as well as the diameter of the ring portion 16 are

selected to receive at least a shielded cable 50 of the size shown in FIG. 5A and 5B, or a

smaller cable 505 as shown in Fig. 5C. The ring portion 16 is configured to accommodate a

connector interface ferrule 62, as shown in Figs. 6A through 6C. The connector interface

ferrule 62 is secured to the cable 50 and does not form a part of the backshell adapter

assembly 12. In particular, ring portion 16 may include axially extending tabs (for example,

tabs 161, 162, 163, and 164 shown in Figs. 1, 2, 6B, 7A, and 7B) to cooperate with

corresponding slots 64a, 64b, and 64c, shown in Figs. 6A, 6B, and 7B formed in the

connector interface ferrule 62 (slot 64d not shown). The connector interface ferrule

62—and, in particular, the slots 64a-d formed therein —cooperate with the tabs 161, 162,

163, and 164 on the ring portion 16 of the body 14 to prevent rotation of the cable 50

relative to the backshell adapter assembly 12. Fig. 7C further illustrates alternative

embodiments for connector interface ferrule 62, which may be implemented using a braid

sock, conduit, direct interface, slotted banding porch, banding porch, and the like.

According to another exemplary embodiment of the invention, a backshelll adapter

assembly 1205, as shown in Fig. 7D, may include an integrated connector interface that

similarly prevents rotation of a cable but does not require a separate connector interface

ferrule 62.

[0023] The flat portions 18a and 18b of the body 14 are provided with aligned apertures

22a and 22b which define a pivot axis 23. These apertures 22a and 22b are used to attach a

pair of opposing strain relief arms 24 and 26 to the body 14 that are pivotable around pivot

axis 23 (to form rotational hubs of strain relief arms 24 and 26. The strain relief arms 24

and 26 are each secured to the body 14 using fasteners 29a and 29b that attach through the



corresponding apertures 22a and 22b. As shown in Figs. 1 and 2, to allow for adjustment of

the assembly between configurations without having to disable the assembly, a biasing

member 28 is received in the recess 281 of the strain relief arm 26 and is supported by the

fastener 29b. Strain relief arm 24 may be attached to body 14 in a similar manner. The

following description is, thus, directed to the analogous assembly of both strain relief arms

24 and 26 with reference to the illustration of strain relief arm 26 in Figs. 1 and 2 .

[0024] The biasing member 28 is preferably a compression spring. And the bias (e.g.,

spring force) of the biasing member 28 pushes the strain relief arm 24 and 26 towards the

corresponding flat portion 18a and 18b. In this manner, for example, protrusions 282

disposed on the strain relief arm 26 are aligned with and engage corresponding

circumferential recesses 284 arc radially disposed along extending arcuate surfaces 31b of

the flat portion 18b and all around aperture 22b. With the aligned engagement of the

protrusions 282 and recesses 284, the bias of the biasing member 28 locks the strain relief

arm 26 at various detent configuration angles relative to the body 14. Eight recesses 284 are

shown to provide for secure engagement with the strain relief arm 26 while allowing its

adjustment, as described below, in 45° increments. More or less recesses and corresponding

protrusions on strain relief arms 24 and 26 may be used, for example, to accommodate

different adjustment increments. In other words, some of the protrusions 282 and recesses

284 may be omitted when certain detent positions are not desired—for example, limiting the

strain relief arms 24 and 26 to two or more of 0°, 45°, and 90° in one direction.

[0025] In the exemplary embodiment illustrated, the strain relief arms 24 and 26 are

each provided with an aperture (286 for strain relief arm 26 shown in Fig. 2). These

apertures are adapted to be aligned with the aperture 22a and 22b in the flat portions 18a

and 18b, respectively, of the body 14 to enable the strain relief arms 24 and 26 to be

pivotably coupled to the body 14 with suitable fasteners 29a and 29b. The fasteners 29a and

29b may be pins, rivets or screws or any means which enables the strain relief arms 24 and

26 to pivot with respect to the body 14. Again, in the embodiments illustrated, the strain

relief arms 24 and 26 are provided with spaced apart protrusions 282 that are adapted to be

aligned with the recesses 284 along the extending arcuate surfaces 31a and 31b of the flat

portions 18a and 18b of the body 14 and all around apertures 22a and 22b. These



protrusions 282 enable the strain relief arms 24 and 26 to be secured at a selected

configuration angle relative to the body 14—i.e., angle between axes 32 and 34 illustrated

in Fig. 3B—by way of spring-locked engagement with recesses 284.

[0026] As seen in FIGS. 3D, 4B, and 8B, by pulling the strain relief arms 24 and 26

outward away from the flat portions 18a and 18b of the body 14 (as illustrated by arrows

36a and 36b) against the bias of the biasing member 28, the strain relief arms 24 and 26

move out of engagement with the flat portion 18 and 18b via protrusions 282 and recesses

284, allowing the strain relief arms 24 and 26 to pivot with respect to the body 14 in the

directions denoted by arrows 38 (shown in Fig. 4C) to a selected position, such as the

exemplary configurations shown in FIGS. 4A-4E. Once a configuration (detent angle) is

selected, the pulling force may be released and the biasing member 28 forces the

protrusions 282 of strain relief arms 24 and 26 back into engagement with the recesses 284

of the flat portions 18a and 18b to lock the strain relief arms 24 and 26 in place.

[0027] As seen in FIGS. 4A-4E, by releasing the pulling force illustrated by arrows 36a

and 36b as described above, the strain relief arms (24 and 26) and the cable 50 can be

pivoted with respect to the backshell adapter assembly 12 to any desired position. The

exemplary embodiment of the protrusions 282 and corresponding recesses 284 allows for

adjustment of the cable position in 45° increments. Again, alternative arrangements of the

engagement mechanism may be used to provide for different adjustment increments. The

locking protrusions 282 and recesses 284 ensure that once a cable position is selected, the

backshell adapter assembly position is locked into that position. In this way, the strain relief

arms 24 and 26 may be adjusted without the use of any specialized tools or the removal of

any components, such as fastener 29 and the like, for attaching the strain relief arms 24 and

26 to the backshell adapter assembly 12. Other configurations may include different

locking mechanisms and strain relief arms 24 and 26 that are integrated with body 14 as

one piece. The integrated arms may be disposed at 0°, 45°, or 90° from the center axis 34.

All such configurations are considered to be within the broad scope of the invention.

[0028] Referring back to Figs. 1-3A, the strain relief arms 24 and 26 are configured with

notches 52a and 52b, respectively, disposed between stops (54a and 54b) and shoulders



(56a and 56b). The configuration is adapted to capture a cable tie 58, as shown in Figs. 4E

and 5A-C, within the notches 52a and 52b to enable the strain relief arms 24 and 26 to be

secured to the cable 50. And as shown in Figs. 5B and 5C, the strain relief arms 24 and 26

are made with flexible material, such as, but not limited to, a composite material, so that

they can be flexed to fit cables and wire bundles of different sizes. And the cables and wire

bundles of different sizes can be conveniently accommodated by simply using different

sized cable ties to secure the strain relief arms 24 and 26 thereto.

[0029] Figs. 5B-5D further illustrate the strain relief arms 24 and 26 according to an

exemplary embodiment of the invention being flexibly adjusted to cables and wire bundles

of different sizes. As shown in Figs. 5B-5D, while the strain relief arms 24 and 26 may be

flexed to different degrees for accommodating cables/wire bundles 50 of different sizes,

their flexion apply equal force to opposing sides of cable/wire bundle 50 such that they act

to center the cable/wire bundle 50, for example, to run along center axis 34 backshell

adapter assembly 12 shown in Figs. 3A and 3B in the 0 degree configuration. And the

cable/wire bundle 50 would be bent away from the center axis 34 only in the direction of

the strain relief arm angled configurations—for example, as shown in Figs. 4E and 5A .

[0030] Figs. 1 and 2 also illustrate apertures 22a and 22b of flat portions 18a and 18b

defining a pivot axis 23 for the strain relief arms 24 and 26 that intersects the center axis 34.

In an alternative embodiment illustrated in Figs. 3A-4E, flat portions 18a and 18b may be

offset from the center axis 34 such that a pivot axis for the strain relief arms 24 and 26 does

not intersect the center axis 34 but is, instead, offset from it. For example, as shown in Fig.

3B, while axes 32 and 34 may be parallel with each other in the 0 degree configuration,

they do not overlap. Axis 32—i.e., strain relief arms 24 and 26—is offset from the center

axis 34 through ring portion 16 of assembly 12 for accommodating wire bundle 50. Thus,

referring back to Figs. 4Ato 4E, the offset of strain relief arms 24 and 26 results in a more

gradual bend to the cable or wire bundle in rotated (45 degree) configuration illustrated in

Fig. 4E. In addition, as shown in Figs. 3E and 3F, the offset of strain relief arms 24 and 26

also reduces the profile of the backshell adapter assembly 12. In other words, in the 90

degree configuration illustrated in Fig. 3F, the lengths of strain relief arms 24 and 26 may

be reduced for an equivalent configuration height of an assembly with non-offset strain



relief arms, thus shortening the straight configuration length (assembly profile) illustrated

in Fig. 3E.

[0031] Figs. 8A, 8B, and 8C illustrate an alternative embodiment of the invention. As

shown in Figs. 8A, 8B, and 8C, strain relief arms 72 and 74 may be formed with extending

flange portions 76 and 78. These extending flange portions 76 and 78 may be used to

secure a pair of opposing saddle bars 80 and 82. Each of the saddle bars 80 and 82 may be

formed with apertures that are adapted to be aligned with apertures on the flange portions

76 and 78 to enable the saddle bars 80 and 82 to be secured to the strain relief arms 72 and

74 with suitable fasteners, for example, a pair of screws 792 and 794. In a configuration as

illustrated in Fig. 8C, saddle bars 80 and 82 attached to extending flange portions 76 and 78

may cooperate to wrap around a cable or wire bundle in an analogous manner to the strain

relief arms 24 and 26 and cable tie 58.

[0032] According to an alternative embodiment, the backshell adapter assembly 12 may

include only one strain relief arm or the strain relief arms 24 and 26 may be configured in

different detent positions for accommodating respective cables or wire bundles with a

corresponding cable tie wrapping the respective cables or wire bundles to each of the strain

relief arms 24 and 26 around notches 52a and 52b, respectively. For example, as shown in

Figs. 9A, 9B, and 9C, strain relief arms 24 and 26 may be configured at different angles for

accommodating respective cables/wire bundles 501 and 502 using respective cable ties 581

and 582. In the example shown, strain relief arm 24 is in the 0 degree configuration and

strain relief arm 26 is in the 90 degree configuration. Again, any combination of

configurations of the strain relief arms 24 and 26 may be used.

[0033] According to another alternative embodiment of the invention, the strain relief

arms 24 and 26 may be coupled to the backshell adapter assembly 12 via one or more sets

of pivotable extensions (arms). As shown in Fig. 10, strain relief arms 24 and 26 may be

coupled to extension arms 2405 and 2605, respectively, in the manner illustrated in Figs. 1

and 2 in connection with bias member 28, fasteners 29a and 29b, and interlocking elements

282 and 284 (denoted with reference numerals 2415 and 2615, respectively). And extension

arms 2405 and 2605 may, in turn, be coupled to backshell adapter assembly 12 in a similar



manner (2410 and 2610). Thus, as shown in Fig. 10, extension arms 2405 and 2605 may be

configured at 45 degrees while strain relief arms 24 and 26 are configured at 90 degrees,

resulting in a more gradual bend for any cable/wire bundle accommodated in this

configuration, which is particularly advantageous for accommodating larger and more rigid

cables/wire bundles.

[0034] While the present invention has been described with respect to what is presently

considered to be the preferred embodiments, it is to be understood that the invention is not

limited to the disclosed embodiments. To the contrary, the invention is intended to cover

various modifications and equivalent arrangements included within the spirit and scope of

the appended claims. The scope of the following claims is to be accorded the broadest

interpretation so as to encompass all such modifications and equivalent structures and

functions.

[0035] All U.S. and foreign patents and patent applications discussed above are hereby

incorporated by reference into the Detailed Description of the Preferred Embodiments.



CLAIMS

1. An adapter assembly for connecting a cable to an apparatus, the adapter

assembly comprising:

a cylindrical portion configured to interface with a connector that connects to the

cable, the cylindrical portion defining a center axis;

a pair of flat portions extending from opposing sides of the cylindrical portion,

each of the flat portions comprising:

a center aperture configured to receive a fastener, the center aperture

defining a pivot axis; and

a plurality of recesses surrounding the center aperture; and

a pair of strain relief arms each comprising:

a recess configured to receive the fastener and a bias member for

pivotable attachment to a corresponding one of the pair of flat portions;

a plurality of protrusions configured to engage the plurality of recesses in

a plurality of predetermined angular configurations of each strain relief arm, each of the

plurality of predetermined angular configurations defining an angle between each strain

relief arm and the center axis; and

a flexible end with an inward bend when attached to the corresponding

one of the pair of flat portions,

wherein each of the bias members exerts an inward force on a corresponding one

of the pair of strain relief arms towards the center axis,

when an opposing outward force is exerted on one or more of the strain relief arms,

the plurality of protrusions of the one or more strain relief arms disengage from the

plurality of recesses, allowing a pivot rotation of the one or more strain relief arms to

another of the plurality of predetermined angular configurations, and

each of the flexible ends are configured to be attached to the cable with each

inward bend exerting an inward force on the attached cable.

2 . The adapter assembly of claim 1, wherein the angle is selected from: 0

degrees, 45 degrees, and 90 degrees.



3 . The adapter assembly of claim 1, wherein the center aperture is offset

from the center axis.

4 . The adapter assembly of claim 1, wherein the center aperture is aligned

with the center axis.

5 . An adapter assembly for connecting a cable to an apparatus, the adapter

assembly comprising:

a cylindrical portion configured to interface with a connector that connects to the

cable, the cylindrical portion defining a center axis;

a pair of flat portions extending from opposing sides of the cylindrical portion,

each of the flat portions comprising:

a center aperture configured to receive an arm fastener, the center aperture

defining a pivot axis; and

a plurality of recesses surrounding the center aperture; and

a pair of strain relief arms each comprising:

a recess configured to receive the arm fastener and a bias member for

pivotable attachment to a corresponding one of the pair of flat portions;

a plurality of protrusions configured to engage the plurality of recesses in

a plurality of predetermined angular configurations of each strain relief arm, each of the

plurality of predetermined angular configurations defining an angle between each strain

relief arm and the center axis; and

a flange portion configured to receive a saddle bar fastener for fastening a

pair of saddle bars to the flange portion,

wherein each of the bias members exerts an inward force on a corresponding one

of the pair of strain relief arms towards the center axis,

when an opposing outward force is exerted on one or more of the strain relief arms,

the plurality of protrusions of the one or more strain relief arms disengage from the

plurality of recesses, allowing a pivot rotation of the one or more strain relief arms to

another of the plurality of predetermined angular configurations, and

the pair of saddle bars fastened to the flange portions of each of the strain relief

arms form a circumference around the cable.



6 . The adapter assembly of claim 5, wherein the angle is selected from: 0

degrees, 45 degrees, and 90 degrees.

7 . The adapter assembly of claim 5, wherein the center aperture is offset

from the center axis.

8 . The adapter assembly of claim 5, wherein the center aperture is aligned

with the center axis.

9 . An adapter assembly for connecting a cable to an apparatus, the adapter

assembly comprising:

a cylindrical portion configured to interface with a connector that connects to the

cable, the cylindrical portion defining a center axis; and

a pair of strain relief arms each with a flexible end having an inward bend, wherein

each of the flexible ends are configured to be attached to the cable with each

inward bend exerting an inward force on the attached cable, and

each of the strain relief arms extend from the cylindrical portion to form one of a

plurality of angles with the center axis selected from: 0 degrees, 45 degrees, and 90

degrees.

10. An adapter assembly for connecting a cable to an apparatus, the adapter

assembly comprising:

a cylindrical portion configured to interface with a connector that connects to the

cable, the cylindrical portion defining a center axis;

a pair of first flat portions extending from opposing sides of the cylindrical portion,

each of the first flat portions comprising:

a first center aperture configured to receive a first fastener, the first center

aperture defining a first pivot axis; and

a plurality of first recesses surrounding the first center aperture;

a pair of extension arms each comprising:

a first recess configured to receive the first fastener and a first bias



member for pivotable attachment to a corresponding one of the pair of first flat portions;

a plurality of first protrusions configured to engage the plurality of first

recesses in a plurality of first angular configurations of each extension arm, each of the

plurality of first angular configurations defining a first angle between each extension arm

and the center axis;

a second center aperture configured to receive a second fastener, the

second center aperture defining a second pivot axis; and

a plurality of second recesses surrounding the second center aperture; and

a pair of strain relief arms each comprising:

a second recess configured to receive the second fastener and a second

bias member for pivotable attachment to a corresponding one of the pair of extension arms;

a plurality of second protrusions configured to engage the plurality of

second recesses in a plurality of second angular configurations of each strain relief arm,

each of the plurality of second angular configurations defining a second angle between each

strain relief arm and the corresponding one of the pair of extension arms; and

a flexible end with an inward bend when attached to the corresponding

one of the pair of extension arms,

wherein each of the first bias members exerts an inward force on a corresponding

one of the pair of extension arms towards the center axis,

when an opposing outward force is exerted on one or more of the extension arms,

the plurality of first protrusions of the one or more extension arms disengage from the

plurality of first recesses, allowing a pivot rotation of the one or more extension arms to

another of the plurality of first angular configurations,

wherein each of the second bias members exerts an inward force on a

corresponding one of the pair of strain relief arms towards the center axis,

when an opposing outward force is exerted on one or more of the strain relief arms,

the plurality of second protrusions of the one or more strain relief arms disengage from the

plurality of second recesses, allowing a pivot rotation of the one or more strain relief arms

to another of the plurality of second angular configurations, and

and

each of the flexible ends are configured to be attached to the cable with each

inward bend exerting an inward force on the attached cable.



11. The adapter assembly of claim 10, wherein the first and second angles are

each selected from: 0 degrees, 45 degrees, and 90 degrees.
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